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© Apparatus for generating a picture signal at precise horizontal position. 

© An apparatus for use in for a system indicating 
at least first and second pictures in a screen of a 
horizontal scan type display, includes a first circuit 
for measuring the pulse width or duration of a hori- 
zontal synchronism signal for the first picture, and a 
second circuit for determining a horizontal indication 
start position of the second picture on the basis of 
the measured pulse width or duration of a horizontal 
synchronism signal. 
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APPARATUS FOR GENERATING A PICTURE SIGNAL AT PRECISE HORIZONTAL POSITION 



Background of the Invention 



Field of the invention 

The present invention relates to a picture signal 
generator, and more specifically to an apparatus for 
generating a picture signal for producing a different 
picture to be superimposed with a broadcast image 
in a screen of a scan type display such as a 
cathode ray tube. More particularly, the present 
invention relates to a circuit for precisely defining a 
horizontal indication start position of the above 
mentioned different picture. 

Description of related art 

In the prior art, in the case of indicating a 
different picture to be superimposed with a broad- 
cast image in a screen of a scan type display such 
as a cathode ray tube, a horizontal indication start 
position signal for the different picture has been 
generated by counting, from a trail edge of a 
horizontal synchronism signal, the number of 
pulses which are generated in synchronism with 
the horizontal synchronism signal but at a repetition 
frequency sufficiently higher than that of the hori- 
zontal synchronism signal. However, this method 
has been disadvantageous in that when the pulse 
width or duration of the horizontal synchronism 
signal varies, the timing of generation of the hori- 
zontal indication start position signal also varies, 
with the result that the different picture will shift in 
the horizontal direction. 

In the prior art, therefore, an generator of the 
horizontal indication start position signal had to be 
adjusted while viewing the position of the superim- 
posed different picture in the screen of the horizon- 
tal scan type display. 

Summary of the Invention 

Accordingly, it is an object of the present in- 
vention to provide a picture signal generator which 
has overcome the above mentioned defect of the 
conventional one. 

Another object of the present invention is to 
provide an apparatus for generating a horizontal 
indication start position signal for a different picture 
to be superimposed with a broadcast image in a 
screen of a horizontal scan type display, without 
being influenced by variation of the pulse width or 



duration of the horizontal synchronism signal. 

The above and other objects of the present 
invention are achieved in accordance with the 
present invention by an apparatus for use in for a 

5 system indicating at least first and second pictures 
in a screen of a horizontal scan type display, the 
apparatus including a first circuit for measuring the 
pulse width or duration of a horizontal synchronism 
signal for the first picture, and a second circuit for 

70 determining a horizontal indication start position of 
the second picture on the basis of the measured 
pulse width or duration of a horizontal synchronism 
signal. 

According to another aspect of the present 

75 invention, there is provided an apparatus for use in 
for a system indicating at least first and second 
pictures in a screen of a horizontal scan type 
display, comprising a horizontal position signal 
generator receiving a horizontal synchronism signal 

20 for generating a horizontal position pulse signal in 
synchronism with a trailing edge of the horizontal 
synchronism signal . but at a repetition frequency 
sufficiently higher than that of the horizontal syn- 
chronism signal, a horizontal indication start posi- 

25 tion counter coupled to receive the horizontal posi- 
tion pulse signal, a horizontal synchronism signal 
width measuring counter coupled to receive and 
count a measurement clock when the horizontal 
synchronism signal is at a predetermined level, a 

30 horizontal indication start position controller coup- 
led to receive an output of the horizontal synchro- 
nism signal width measuring counter and a horizon- 
tal synchronism signal reference width data for 
generate a horizontal indication start position data, 

35 a horizontal indication start position data latch 
coupled to receive and latch the horizontal indica- 
tion start position data, and a coincidence detection 
circuit coupled to receive an output count of the 
horizontal indication start position counter and the 

40 output of the horizontal indication start position data 
iatch for generating a horizontal indication start 
position signal when the count value of the indica- 
tion start position counter becomes coincident with 
the value of the horizontal indication start position 

45 data. 

According to a still further aspect of the 
present invention, there is provided an television 
receiver comprising a television signal processing 
circuit receiving and processing a television signal 
so for displaying a television image, and a character 
signal generator for superimposing a character on 
the television image, the character signal generator 
including comprising a first circuit for measuring 
the pulse width of a horizontal synchronism pulse 
for the television image, and a second circuit for 
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determining a horizontal indication start position of 
a character to be superimposed, on the basis of 
the measured pulse width of the horizontal syn- 
chronism pulse. 

The above and other objects, features and ad- 
vantages of the present invention will be apparent 
from the following description of preferred embodi- 
ments of the invention with reference to the accom- 
panying drawings. 

Brief Description of the Drawings 

Figure 1 is a block diagram of a conventional 
picture signal generator; 

Figure 2 is a waveform diagram illustrating a 
relation between a horizontal synchronism signal, a 
horizontal position signal and a horizontal indication 
start position signal, in the picture signal generator 
shown in Figure 1 ; 

Figure 3 is a block diagram of a first em- 
bodiment of the picture signal generator in accor- 
dance with the present invention; 

Figure 4 is a waveform diagram illustrating a 
relation between a horizontal synchronism signal, a 
horizontal position signal and a horizontal indication 
start position signal, in the picture signal generator 
shown in Figure 3; 

Figure 5 is a block diagram of a first em- 
bodiment of a television receiver set incorporating 
therein the picture signal generator in accordance 
with the present invention; 

Figure 6 illustrates a relation between an 
image indicated in CRT screen and a scanning 
line; and 

Figures 7, 8 and 9 are flow charts illustrating 
an operation of the system shown in Figure 5. 

Description of the Preferred embodiments 

Referring to Figure 1, there is shown a block 
diagram of a conventional picture signal generator. 
The shown picture signal generator includes a hori- 
zontal position signal generator 10 receiving a hori- 
zontal synchronism signal 12 for generating a hori- 
zontal position pulse signal 14 in synchronism with 
a trailing edge of the horizontal synchronism signal 
12 but at a repetition frequency sufficiently higher 
than that of the horizontal synchronism signal 12. 
The horizontal position pulse signal 14 is supplied 
to a horizontal indication start position counter 16, 
which is in turn coupied at its count output to one 
input of a coincidence detection circuit 18. This 
coincidence detection circuit 18 has another input 
coupled to recive a horizontal indication start posi- 
tion data from a horizontal indication start position 
data latch 20, and operates to generate a horizontal 
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indication start position signal when the. count value 
of the indication start position counter 16 becomes 
coincident with the value of the horizontal indication 
start position data. 

5 As shown in Figure 2, the horizontal position 

pulse signal 14 is generated after the trailing edge 
of the horizontal synchronism signal 12 and in 
synchronism with the trailing edge of the horizontal 
synchronism signal 12. On the other hand, the 

70 counter 16 is reset by the horizontal synchronism 
signal 12. Therefore, the horizontal indication start 
position signal 22 is generated by the coincidence 
detection circuit 18 when the horizontal position 
pulse signal 14 has been counted until the number 

is indicated by the horizontal indication start position 
data after the trailing edge of the horizontal syn- 
chronism signal 12. However, if the pulse width or 
duration of the horizontal synchronism signal 12 
itself varies as seen in cases I and II shown in 

20 Figure 2, the timing of the generation of the hori- 
zontal indication start position signal 22 will varies, 
as indicated by Reference Numerals 24 and 26. 
Namely, the timings 24 and 26 of the generation of 
the horizontal indication start position signal 22 are 

25 deviated from each other by a time length Dt. This 
deviation Dt . means a shift of the picture to be 
indicated. 

Turning to Figure 3, there is shown a block 
diagram of a first embodiment of the picture signal 

30 generator in accordance with the present invention, 
tn Figure 3, circuits similar to those shown -.in 
Figure 1 are given the same Reference Numerals, 
and explanation thereof will be omitted for sim- 
plification of description. 

35 As seen from comparison between Figures 1 

and 3, the picture signal generator shown in Figure 
3 includes, in addition to the circuits shown in 
Figure 1, a horizontal synchronism signal width 
measuring counter 30 coupled to a gate circuit 32 

40 which receives a measurement clock 34 and is 
controlled by the horizontal synchronism signal 12. 
An output of the horizontal synchronism signal 
width measuring counter 30 is coupled to a hori- 
zontal indication start position controller 36, which 

45 is also coupled to receive a horizontal synchronism 
signal reference width data from a reference data 
latch 38. This controller 36 outputs a horizontal 
indication start position data to the horizontal in- 
dication start position data latch 20, and a data 

so receipt acknowledge signal to the horizontal syn- 
chronism signal width measuring counter 30. 

Thus, the horizontal synchronism signal 12 is 
inputted to the horizontal ppsition signal generator 
10 and the gate circuit 32. Therefore, similarly to 

55 the apparatus shown in Figure 1 , the horizontal 
position signal generator 10 generates the horizon- 
tal position pulse signal 14 after the trailing edge of 
the horizontal synchronism signal 12 and in syn- 
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chronism with the trailing edge of the horizontal 
synchronism signal 12, as shown in Figure 4. On 
the other hand, during a time period in which the 
horizontal synchronism signal 12 is at a high level, 
the gate circuit 32 is opened to allow the measure- 
ment pulse 34 to be supplied to the horizontal 
synchronism signal width measuring counter 30. As 
a result, the counter 30 counts the measurement 
pulse 34 of the number indicative of the pulse 
width W of the horizontal synchronism signal 12. 
This count value of the counter 30 is supplied to 
the controller 36. When the controller 36 has com- 
pleted the receipt of the count value, the controller 
36 outputs the receipt acknowledge signal to the 
counter 30 so as to reset the counter 30. At the 
same time, the controller 36 compares the received 
count value with the horizontal synchronism signal 
reference width data from the reference data latch 
38, and generates a modified or corrected horizon- 
tal indication start position data to the latch 20. For 
example, when the count value of the width counter 
30 is larger than the horizontal synchronism signal 
reference width data, the' controller 36 generates 
the horizontal indication start position data which 
has been reduced by a difference between the 
count value of the width counter 30 and the hori- 
zontal synchronism signal reference width data. On 
the other hand, when the count value of the width 
counter 30 is smaller than the horizontal synchro- 
nism signal reference width data, the controller 36 
generates the horizontal indication start position 
data which has been increased by a difference 
between the count value of the width counter 30 
and the horizontal synchronism signal reference 
width data. 

Then, the horizontal indication start position 
counter 16 "counts the horizontal indication pulse 
signal 14 : and the coincidence detection circuit 18 
generates the horizontal indication start position 22 
when the value of the counter 16 has coincided 
with the modified or corrected horizontal indication 
start position data held in the latch 20. Accordingly, 
the horizontal indication start position 22 is gen- 
erated when a time period defined by the horizon- 
tal indication start position data has been elapsed 
after a leading edge of the horizontal synchronism 
signal 12, without being influenced by the variation 
of the pulse width of the horizontal synchronism 
signal 12. 

Referring to Figure 5, there is shown a block 
diagram of a television receiver set incorporating 
therein the picture signal generator in accordance 
with the present invention. The shown television 
receiver set is indicated generally by Reference 
Numeral 200 and includes various circuits and ele- 
ments snown and connected in Figure 5. Details of 
the respective circuits and elements will be ex- 
plained in the following explanation of the operation 



of the television req^^/^Sjet, v , v _ 

piciure^or-charabjer si gnal generator' tOO-inlaccQrjT? 
^SSrfce^^ 

s ^^Sir^^^^^^i^^^^^^^^^^act^^^ 

^^h^^^^^^^SijSGi i m g^r^jJo^^^^^^p^araGte r's . ibl^f ,/ 
^^e^^Ja^-a^jBanner superimposed with^a"teievision 
^irhage. This character signal generator 100 in- 
cludes a microcomputer or CPU (central process- 
70 ing unit) 101 capable of executing predetermined 
processings to a television signal processing circuit 
151. For example, if a channel selection key in a 
key input 160 is depressed, the CPU discriminates 
a depressed key and outputs a channel selection 
75 data to the television signal processing circuit 151 
through a bus 156. The television signal processing 
circuit 151 performs a tuning operation on the basis 
of the received channel selection data, so that the 
circuit 151 selects one received broadcasting wave 

20 supplied from an antenna 150. The received broad- 
casting wave is demodulated and color signals V R , 
V G and V B for the broadcasting image are gen- 
erated. These color signals V R , V G and V B are 
supplied to a CRT (cathode ray tube) 155 through 

25 a blanking control circuit 152 and an addition circuit 
153. The television signal processing circuit 151 
supplies a horizontal deflection signal H D and a 
vertical deflection signal V D to the CRT 155. As a 
result a television image is displayed on a screen 

30 of the CRT 155. Further, a sound signal SI is 
generated in the television signal processing circuit 
151 and supplied to a loudspeaker 154. The key 
input 160 includes not only the selection key but 
also a sound volume key, a brightness adjustment 

35 key, a contrast adjustment key, etc. If one or more 
of these keys are depressed, the CPU 101 dis- 
criminate which of the keys is depressed, and 
supplies through the bus 156 various control data 
in accordance with the depressed key. 

40 In the above mentioned television receiver set 

incorporating therein the microcomputer, the con- 
trol operation of the microcomputer to the televi- 
sion signal processing circuit is' well known to per- 
sons skilled in the art, and therefore, further ex- 

45 planation will be omitted. 

The character signal generator 100 can cause 
a desired character or characters to be displayed 
at a desired position in the screen of the CRT 155 
which displays the television image. For this pur- 

so pose, the character signal generator 100 includes a 
synchronism oscillator 103 for inspecting where a 
scan line of the CRT is positioned in the screen. 
This oscillator 103 receives through an AND gate 
104 a horizontal synchronism signal H s and os- 

55 cillates in synchronism with the horizontal synchro- 
nism signal H s , as explained hereinbefore with ref- 
erence to Figure 2, the oscillator 103 stops its 
oscillation during a period in which the horizontal 
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synchronism signal H s is at a high level, and starts 
its oscillation after a predetermined period of time 
from the moment the horizontal synchronism signal 
H s fails down. The oscillator 103 is set to generate 
a train of pulses with a repetition period of the 
same time as a time length in which one pixel is 
indicated on the screen of the CRT 155. Therefore, 
by counting the pulses generated by the oscillator 
103, it is possible to know a position in a horizontal 
direction on the screen of the CRT 155. 

As well known, however, an image actually 
indicated in the screen of the CRT 155 is smaller in 
size than an image transmitted from a broadcasting 
station. In brief, as shown in Figure 6, the broad- 
casting station transmits an image having a size 
indicated by line 600 in Figure 6, but an image 
indicated by line 610 will be actually displayed on 
the screen of the CRT 155. A difference between 
the broadcasting image 600 and the actually dis- 
played image 610, namely, an indication start posi- 
tion 650, is set both in a vertical direction and in a 
horizontal direction, by respective television set 
makers independently of each other. For example, 
as shown in Figure 6, a time To of the indication 
start point 650 in the vertical direction corresponds 
to thirteen scan lines (namely, thirteen pixels in the 
vertical direction). On the other hand, a time Ti of 
the indication start point 650 in the horizontal direc- 
tion corresponds to thirty pixels. Here, consider the 
case that a character 620 is to be displayed at a 
position separated from the indication start position 
650 by a distance corresponding to 300 pixels in 
the horizontal direction. As mentioned hereinbefore, 
since the repetition period of the pulse generated 
by the synchronism oscillator 103 corresponds to 
one pixel, a signal for the character 620 is superim- 
posed on the television image when 330 pulses 
from the oscillator 103 are counted. On the other 
hand, however, the width of the horizontal synchro- 
nism signal H s is determined by the characteristics 
of the television signal processing circuit 151, and 
therefore, is different dependent upon television 
receiver set makers, and further upon the type s of 
the sets although made by the same makenrfjjflel 

|^ 

^!S^^^^ ^Ms^^^m^ WAccor6\nQ\y . in the televi- 
sion receiver set in which the horizontal synchro- 
nism pulse H s having a 6 usee pulse width is 
generated, the synchronism oscillator 103 will gen- 
erates the horizontal position counting pulse at a 
timing delayed by a time length of 6 pixels from 
the case in which the horizontal synchronism pulse 
H s having a standard 4.5 usee pulse width is 
generated. Assuming that one character has a size 



of 10 pixels in a horizontal direction and 16 pixels 
in a vertical direction, the shift of the 6 pixels 
means that an indication position of the character is 
moved rightward from an intended position 620 by 
5 60% of the size of the character, as shown in a 
dotted line 630 in Figure 6. If only one character is 
to be displayed, the shift of the indication position 
may be acceptable. However, if a number of char- 
acters are to be displayed together in combination, 
to the shift of the indication position may result in a 
partial or complete disappearance of a final char- 
acter in some case. In addition, if the characters to 
be indicated in a enlarged size for example in a 
double size or in a triple size, the enlarged char- 
75 acter may be partially disappeared. 

In order to avoid the above mentioned inconve- 
nience, each of television receiver set makers had 
to adjust the pulse width of the horizontal synchro- 
nism pulse to a desired width before shipment. -The 
20 adjustment of the width of the horizontal synchro- 
nism pulse inevitably requires the horizontal deflec- 
tion circuit, and therefore, needs a number of ad- 
justment steps and complicated adjustment. - 
The character signal generator 100 shown in 
25' Figure 5 makes the adjustment unnecessary, and 
also, make it easy to program for setting of the 
character indication position. 

The character signal generator 100 is incor- 
porated in the television receiver set together with 
30 the television signal processing system (150 to 
155), the key input 160 and a non-volatile memory 
(EEPROM) 170 for storing initialization data, and 
then is shipped from a maker. However, before the 
shipment, a microcomputer 300 is coupled to the 
35 memory 170 of the television set 200 through a 
data line 171 so that the initialization data is written 
to the memory 170. The initialization data includes 
reference date for controlling the brightness, the 
- contrast and the hue in a digital processing man- 
40 ner. The data tine 171 is also connected to the 
CPU 101 of the character signal generator 100, so 
that an instruction for measurement of the pulse 
width of the horizontal synchronism pulse H s is 
given when the initialization data is written to the 
45 memory 170. In response to the instruction for 
measurement of the pulse width, the CPU 101 will 
executes the processing as shown in the flowchart 
of Figure 7. 

The CPU 101 generates the character on sig- 
50 nal CON and a horizontal pulse width test signal 
HPT. The signal CON is inputted to the synchro- 
nism oscillator 103 to activate the oscillator 103. 
Since an inverted signal HPT of the test signal HPT 
is inputted to the AND gate 104, even if the hori- 
55 zontal synchronism pulse H s is generated, the os- 
cillator will not stop its oscillation. The synchronism 
pulse generated by the oscillator 103 and the test 
signal HPT are inputted to an AND gate 109, which 
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receives the horizontal synchronism pulse H s at its 
third input. Therefore, the gate 109 outputs the 
pulse of the oscillator 103 to a horizontal synchro- 
nism puise width counter 110 only for a period of 
time corresponding to the pulse width of the hori- 
zontal synchronism pulse H s . Thus, the counter 1 10 
counts the pulse of the activated oscillator 103 by 
the number corresponding to the pulse width of the 
horizontal synchronism pulse H s (step 1). 

Then, the CPU 101 reads the count value of 
the counter 110 through the bus 102 (step 2), and 
loads the read count value to the microcomputer 
300 through the data line 171 (step 3). , 

Thereafter, the microcomputer 300 will execute 
necessary processings. Firstly, the microcomputer 
300 compares a preset reference value with the 
read count value loaded by the CPU 101 (step 4). 
The preset reference value is for example 18 cor- 
responding to 4.5 usee. On the basis of the result 
of the comparison, the microcomputer 300 gen- 
erates a character indication position correction 
data. In this connection, the character signal gener- 
ator 100 includes two counters for setting a char- 
acter indication position in the horizontal direction, 
namely, a horizontal positioning counter 106 and a 
horizontal indication position counter 114. The hori- 
zontal positioning counter 106 indicates the hori- 
zontal position of the picture indication start point 
650 in Figure 6, and the horizontal indication posi- 
tion counter 114 indicates a horizontal indication 
start position of the character 620 to be indicated. 
Therefore, even if the content of the counter 114 
varies In accordance with the position of the char- 
acter to be indicated, it is sufficient if only the data 
to be set in the counter 106 has been corrected. 
Therefore, the program control becomes easy. 

Returning to Figure 7, if it is judged in the step 
4 that the count value is larger than the reference 
value V R . it goes to a step 5. In the step 5, a 
difference between the count value and the refer- 
ence value V R is calculated, and the difference is 
subtracted from the number of pixels indicating the 
picture Indication start point 650 in the horizontal 
direction. The result of the subtraction is used as 
the horizontal start data. For example, if the pulse 
width of the horizontal synchronism puise H s in the 
shown receiver set 200 is 6 usee, the count value 
of the counter 110 is 24, and therefore, a calcula- 
tion of 30 - 6 =24 is performed. Namely, 24 is 
used as the horizontal start data. On the other 
hand, if it is judged that the count value is smaller 
than the reference value V R , it goes to a step 6. In 
the step 6, a difference between the count value 
and the reference value V R is calculated, and the 
difference is added to the number of pixels indicat- 
ing the picture indication start point 650 in the 
horizontal direction. The result of the addition is 
used as the horizontal start data. In addition, if it is 
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judged that the count value is equal to the refer- 
ence value V R , it goes to a step 7. In this case, the 
number of pixels indicating the picture indication 
start point 650 is used without modification as the 
5 horizontal start data. 

In a step 8, the horizontal start data obtained in 
the step 5,6 or 7 is written through the data line 
171 to the memory 170. In addition, the microcom- 
puter 300 writes the vertical position data of the 

70 indication start point 650 (13 in the example shown 
in Figure 6) to the memory 170. With this, the 
setting of the initialization data has been completed 
in the television receiver set maker, and the micro- 
computer 300 is decoupled, so that the television 

rs receiver set 200 can be shipped. 

After the shipment, the television receiver set 
200 is powered on, the CPU 101 of the will start a 
processing shown in Figure 8, in accordance with 
its internal program. First, the CPU accesses the 

20 memory 170 and reads out the horizontal position 
data "24" and the vertical position data "13" (step 
10). The CPU 101 writes the read-out horizontal 
position data and the read-out vertical position data 
to storage buffers 105 and 107 through the bus 

25 1 02, respectively (steps 11 and 12). Since the 
memory 170 stores the other information concern- 
ing the brightness, the contrast, etc., the informa- 
tion will be supplied through the data line 156 to 
the television signal processing circuit 151. Then, 

30 the CPU 101 is in a condition waiting a signal from 
a key input 160 (step 13). 

If a signal is inputted from the key input 160 
through the data line 161, the CPU 101 discrimi- 
nates whether or not the input key signal is a 

35 channel key signal(step 14). If not the channel key 
signal, it goes to a step 15 in which a data pro- 
cessing is performed in accordance with the input 
key signal. If the channel key signal is inputted, the 
CPU generates a tuning data for receiving a broad- 

40 casting wave indicated by the input key signal, and 
loads the tuning data to the television signal pro- 
cessing circuit 151 (step 16). As a result, the televi- 
sion signal processing circuit 151 tunes to the 
selected broadcasting station, and reproduces a 

45 television image on the screen of the CRT 155. 

Furthermore, the CPU 101 sets horizontal and 
vertical position data for a position where the se- 
lected channel number is to be indicated ("300" 
and "250" in the example shown in Figure 6), to 

so storage buffers 113 and 115 through the bus 102, 
respectively (step 17). Character data which can be 
displayed on the screen of the CRT 155 is pre- 
viously stored in a character data memory 123. 
Therefore, the CPU 101 sets to an address control 

55 circuit 122 a head address of a memory area 
storing a channel number to be indicated (step 18). 
Further, the address control circuit 122 is also set 
with data indicative of an end of the indication of 
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characters in one line, for example "FFFF(H)", and 
data indicative of an end of the indication of char- 
acters in one frame, for example "FFFF(H)". Here, 
(H) represents the hexadecimal notation. In this 
example, it is assumed that one channel number is 
indicated in one frame of image. Therefore, if the 
head address of the channel number to be in- 
dicated is ,, 1234<H)'\ "1234(H) M , "FFFF(H)" and 
"FFFF(H)" are continuously set to the address con- 
trol circuit 122. If characters are to be indicated at 
two lines in such a manner that two characters are 
to be indicated on an upper line and one character 
is to be indicated on a lower line, M XXXX(H) n , 
,, XXXX(H)" 1 "FFFF(Hr "XXXX(H) M , "FFFF(H)" and 
"FFFF(H)" are continuously set to the address con- 
trol circuit 122. In order to specify a color of the 
character to be indicated, the CPU 101 sets color 
data to a color control circuit 126 through the bus 
102 (step 19). Thus, the setting of data for the 
character indication has been completed. As a re- 
sult, the character on signal "CON" is generated 
(step 20). Incidentally, the character data memory 
is composed of a ROM (read only memory) in the 
shown embodiment, but it can be formed of a RAM 
(random access memory). In the latter case, the 
character data is written to the RAM through the 
data bus 102 as shown by a shadow arrow in 
Figure 5. 

In response to the signal "CON", a shift regis- 
ter 124 latches data read out from the character 
data memory 123 in accordance with the address 
"1 234(H)" outputted from the address control cir- 
cuit 122. namely, 10-bit data of a first scan line of 
the character (channel number) to be indicated. In 
addition, the synchronism oscillator 103 starts its 
oscillation in response to the signal "CON". When 
television signal processing circuit 151 tunes the 
selected channel and then generates a vertical 
synchronism pulse V s , the vertical positioning 
counter 108 fetches the vertical position data "13" 
stored in the buffer 107, and the vertical indication 
position counter 116 fetches the character indica- 
tion vertical position data "250" stored in the buffer 

115. Since the horizontal synchronism pulse H s is 
inputted to a clock input of the counter 108, when 
13 h orizontal synchronism pulse H s are supplie d, 
♦ho ^AMp gate 11 ^ is opened so that the horizontal 
synchronism pulse H s is inputted to the counter 

116. Wheg _250 horizon tal synchronism pulses H s 
are further supplied, an output o f the cou nter iTBls 
brought into a high level, and the high level signal 
is inpu tted to an AND ga te in: 

TTTe horizontal positioning counter 106 and the 
horizontal indication position counter 114 fetch the 
contents of the buffers 105 and 113, respectively, 
each time the horizontal synchronism pulse H S( and 
therefore, the contents of the counters 106 and 114 
have been made "24" and "300", respectively, in 
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response to the generation of a 264th horizontal 
synchronism pulse. When the horizontal synchro- 
nism pulse H s of the 6usec pulse width falls down, 
the synchronism oscillator 103 generates the hori- 
5 zontal. position pulse to the counter 106. When the 
counter 106 counts 24 horizontal position pulses, 
the counter 106 generates a high output signal on 
the basis of comparison between the count value 
and the content of the buffer 105. As mentioned 

70 above, the pulse width of the 6 usee pulse width 
horizontal synchronism pulse is smaller than the 
horizontal synchronism pulse having a standard 
pulse width by a length corresponding to six hori- 
zontal synchronism pulses outputted from the syn- 

75 chronism oscillator 103. Therefore, the moment the 
output of the counter 106 is brought into a high 
level corresponds to the point of 30 pixels from a 
left edge of the frame 600 shown in Figure 6. 
Namely, it is coincident with the picture indication 

20 start point 650 in the horizontal direction. 

With the high level output of the counter 106, 
the AND gate 111 is opened, the horizontal syn- 
chronism pulse outputted from the synchronism 
oscillator 103 is inputted to the horizontal indication 

25 position counter 114. The counter 114 brings its 
output to a high level when 300 pulses are count- 
ed, so that an AND gate 117 is opened. Namely, 
the AND gate 117 is opened at the timing cor- 
responding to (Ti + T2). Therefore, the horizontal 

30 synchronism pulse outputted from the synchronism 
oscillator 103 is supplied through the AND gates 
111 and 117 to the shift register 124 as a shift 
clock. As a result, the shift register 124 shirts its 
data, bit by bit, in synchronism with the horizontal 

35 synchronism pulse outputted from the synchronism 
oscillator 103. The data shifted out from the shift 
register 124 is supplied through the opened AND 
gate 125 to the color control circuit 126, Here, 
when the output of the shift register 124 is at a 

40 high level, the blanking signal BL is also at a high 
level. With the high level blanking signal BL, the 
blanking control circuit 152 supplies a low level 
output to the addition circuit 153, regardless of the 
color signals V Rl V G and V B . On the other hand, the 

45 colour control circuit 126 responds to the high level 
input to generate character color signals C R , C G 
and C B to the addition circuit 153. Thus, the color 
character signals are superimposed with the image 
color signals and then supplied to the CRT 155. 

50 When ten shift pulses (the pulse generated by 

the oscillator 103) are inputted, namely, when the 
date for the first line of the character to be in- 
dicated has been outputted, the 1 -character coun- 
ter 119 preset with the value "10" generates a 1- 

55 character indication end signal "CE n . In response 
to this signal "CE", the address control circuit 122 
increments the address data "1234(H)" by 1, 
namely to "1235(H)". At the same time, the ad- 
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dress control circuit 122 designates a next address 
data. In this example, since the' address data is 
"FFFF(H)", the indication inhibit signal "DP is 
brought into an active level (low level), so that the 
AND gate 125 is closed. 

In response to the 265th horizontal synchro- 
nism pufse H s , the counter 106 and 114 fetch the 
data from the buffers 105 and 113, respectively. In 
addition, the address control circuit 122 designates 
the address data "1235(H)" and accesses the 
memory 123. As a result, the 10-bit data of a 
second line of the character to be indicated is read 
out from the memory 123. The address control 
circuit 122 generates a character set signal "CS" to 
the shift register 123, so that the newly 10-bit data 
of the second line is set to the shift register 123. 
Therefore, the AND gate 117 is opened at the 
timing corresponding to (Ti + T^), the shift clock 
(the output of the oscillator 103) is supplied to the 
shift register 124, so that the second line of the 
character is indicated on the CRT 155, 

Thereafter, in response to the signal "CE", the 
address data is incremented from "1235(H)" to 
"1236(H)". and the AND gate 125 is closed in 
response to the signal "DI". 

Thus, the character indicative of the channel 
number is indicated at the position 620 in Figure 6. 

On the other hand, the AND gate 118 is main- 
tained in an open condition, and therefore, the 1- 
iine counter 120 counts the horizontal synchronism 
pulse He. When 16 horizontal synchronism pulses 
H ? are counted, the counter 120 generates a signal 
"RE" indicative of an end of indication of char- 
acters in one line. In response to the signal "RE", 
the address control circuit 122 designates an ad- 
dress data for characters to be indicated on a next 
one line, in this example, the address data for 
characters to be indicated on a next one line is 
"FFFF(H)". Accordingly, the indication inhibit signal 
is maintained at a low level, and therefore, the 
character indication has been completed for one 
frame of picture. 

When the television signal processing circuit 
151 generates the vertical synchronism signal V Sl 
the processing is jumped to the step 17 from a 
step 21 as shown in Figure 8, so that a sequence 
of steps 17 to 20 are executed during a vertical 
blanking period. If the key input is generated, the 
processing is jumped from a step 22 to the step 
14. 

In the above mentioned embodiment, in the 
process for writing the initialization data to the 
memory 170 at the maker side, the correction data 
has been prepared on the basis of the pulse width 
of the horizontal synchronism pulse H Sl and then 
written to the memory 170. However, since the 
character signal generator 100 has the microcom- 
puter function, the character signal generator 100 



itself can correct the horizontal .position data. One 
example of the operation is shown in the flowchart 
of Figure 9. First, the signals "CON" and "HPT" are 
generated and the pulse width of the horizontal 

5 synchronism pulse H s is measured in a step 30. 
The count value of the counter 110 is read out in a 
step 31 , and the reference value is subtracted from 
the read-out count value in a step 32. The result of 
the subtraction is subtracted from the preset hori- 

10 zontal data in a step 33, and the result is used as 
the horizontal position data. Thereafter, the pro- 
cessing goes to the step 1 1 shown in Figure 8. 

As explained above, the picture signal gener- 
ator in accordance with the present invention mea- 

75 sures the pulse width of the horizontal synchronism 
pulse and generates a corrected horizontal indica- 
tion start position data on the basis of the result of 
the measurement. Therefore, a character to be 
superimposed is properly positioned in the horizon- 

20 tal direction. 

The invention has thus been shown and de- 
scribed with reference to the specific embodi- 
ments. However, it should be noted that the 
present invention is in no way limited to the details 

25 of the illustrated structures but changes and modi- 
fications may be made within the scope of the 
appended claims. 

30 Claims 

1 . An apparatus for use in for a system indicat- 
ing at least first and second pictures in a screen of 
a horizontal scan type display, comprising a first 

35 circuit for measuring the pulse width of a horizontal 
synchronism signal for the first picture, and a sec- 
ond circuit for determining a horizontal indication 
start position of the second picture on the basis of 
the measured pulse width of a horizontal synchro- 

40 nism signal. 

2. An apparatus for use in for a system indicat- 
ing at least first and second pictures in a screen of 
a horizontal scan type display comprising a hori- 
zontal position signal generator receiving a horizon- 

45 tal synchronism signal for generating a horizontal 
position pulse signal in synchronism with a trailing 
edge of said horizontal synchronism signal but at a 
repetition frequency sufficiently higher than that of 
the horizontal synchronism signal, a horizontal in- 

so dication start position counter coupled to receive 
said horizontal position pulse signal, a horizontal 
synchronism signal width measuring counter coup- 
led to receive and count a measurement clock 
when said horizontal synchronism signal is at a 

55 predetermined level, a horizontal indication start 
position controller coupled to receive an output of 
the horizontal synchronism signal width measuring 
counter and a horizontal synchronism signal refer- 



3NSDOCID- <£P 0318986A2J_> 




EP 0 318 986 A2 



ence width data for generate a horizontal indication 
start position data, a horizontal indication start posi- 
tion data latch coupled to receive and latch said 
horizontal indication start position data, and a co- 
incidence detection circuit coupled to receive an s 
output count of said horizontal indication start posi- 
tion counter and the output of said horizontal in- 
dication start position data latch for generating a 
horizontal indication start position signal when said 
count value of said indication start position counter w 
becomes coincident with the value of said horizon- 
tal indication start position data. 

3. An apparatus claimed in Claim 2 wherein 
said horizontal synchronism signal width measuring 
counter is coupled to a gate circuit which receives 15 
said measurement clock and is controlled by said 
horizontal synchronism signal so that said gate 
circuit is opened when said horizontal synchronism 
signal is at said predetermined level. 

4. A television receiver comprising a television 20 
signal processing circuit receiving and processing 

a television signal for displaying a television image, 
and a character signal generator for superimposing 
a character on the television image, said character 
signal generator including comprising a first circuit 25 
for measuring the pulse width of a horizontal syn- 
chronism . pulse for said television image, and a 
second circuit for determining a horizontal indica- 
tion start position of a character to be superim- 
posed, on the basis of the measured pulse width of 30 
said horizontal synchronism pulse. 
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